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To all whom it may concern: 

Be it known that I, Lewis Williams, a 
citizen of the United States, and a resident of 
Johnstown, in the county of Cambria and 
5 State of Pennsylvania, have invented certain 
new and useful Improvements in Spike Ma- 
chinery, of which the following is a specifica- 
tion. 
My invention relates to new and useful im- 

io provements in automatic machinery for man- 
ufacturing railroad-spikes, and particularly 
to that class of spikes shown and described 
in Letters Patent to J. A. Markoe, No. 550,795, 
of December 3, 1895. 

15 It is the object of my invention to construct 
a machine for producing railroad-spikes of 
special design from a bar of heated steel by 
a series of operations, as will later be more 
fully described, and, further, to construct 

20 said machine in the simplest manner possi- 
ble consistent with good work, durability, 
and ease of operation. 

With the above objects in view I have de- 
vised the simple and novel construction shown 

25 in the accompanying drawings, forming a part 
of this specification, and upon which similar 
characters of reference denote like or corre- 
sponding parts throughout the several figures, 
and of which — 

30 Figure 1 is a plan view of my machine com- 
plete, excepting that the spike-tong mechan- 
ism is removed. Said machine is shown in the 
acts of heading, grooving, and pointing spike- 
blanks. Figs. 1% l b , 1°, l a , and l e illustrate 

35 the five operations of my machine necessary 
to produce a completed spike. Pig. 2 is a rear 
elevation of my machine as seen from arrow 
x of Fig. 1. Fig. 3 is an enlarged cross-sec- 
tion on line 3 3 of Fig. 1 and illustrates the 

40 spike-heading mechanism together with the 
gage for determining the length of stock to 
be used for each spike. Fig. 4 is'an enlarged 
cross-section on line 4 4 of Fig. 1 and illus- 
trates the construction of the gripping-dies 

45 together with the spike-bending arm. Fig. 5 
is an enlarged end view as seen from arrow 
5 of Fig. 1 and illustrates the mechanism for 
operating the spike-bending arm 23. Fig. 6 
is a detail view of the spike-bending arm 23 

50 shown in the preceding figures. Fig. 7 is a 
detail cross-section on line 7 of Fig. 6. Pig. 8 


is an enlarged detail plan view of the cutting, 
bending, and heading mechanism shown in 
Fig. 1, but in its opposite extreme position. 
Fig. 9 is a detached front elevation of the 55 
spike-tongs and mechanism for operating the 
same, said tongs being in a raised position. 
Fig. 10 is a cross-section on line 10 10 of Fig. 9. 
Fig. 11 is a detail end view (see arrow 11, Fig. 
9) of the arm and shafts for supporting and 60 
operating the spike-tongs. Fig. 12 is a front 
elevation of the spike-tongs mechanism shown 
in Pig. 9, said parts being in their reversed 
lowered position. Fig. 13 is a detail vertical 
cross-section taken on line 13 13 of Fig. 12, 65 
the position of parts corresponding therewith. 
Fig. 14 is an enlarged cross-section taken on 
line 14 14 of Fig. 1 and illustrates the con- 
nection for operating the gripping-jaws and 
the rotary table. Fig. 15 is a detail plan 70 
view of the rotary table B, which carries dies 
for retaining the spikes during their grooving 
and pointing operations, said dies being in a 
clamped position. Fig. 16 is a sectional plan 
view taken on line 16 of Fig. 14 and illustrates 75 
my novel form of pawl-and-ratchet mechan- 
ism for operating the table B aforesaid. Pig. 
17 is an inverted sectional plan view taken 
on line 17 of Pig. 14, the parts being in their 
opposite extreme position. Fig. 18 is a front 80 
elevation of the holders employed upon the 
table aforesaid. Fig. 19 is an enlarged detail 
plan view of the mechanism shown in Fig. 1 
for grooving the spike. Pig. 20 is a similar 
detail plan of the grooving mechanism, the 85 
same being in its opposite extreme position 
from that shown in Fig. 19. Fig. 21 is a front 
elevation of the spike-grooving mechanism 
shown in Fig. 19. Fig. 22 is a central verti- 
cal longitudinal section taken on line 22 of 90 


Fig. 19. 


Fig. 23 is an enlarged side eleva- 


tion of the spike-pointing mechanism shown 
in Fig. 1. Fig. 24 is a vertical longitudinal 
section of the pointing mechanism shown in 
Fig. 23. Fig. 25 is a front end elevation of 95 
the pointing mechanism shown in Fig. 23. 
Pig. 26 is a cross-sectional elevation on line 26 
of Fig. 23, the position of the pointing-ham- 
mers being in a changed position. Fig. 27 is 
a cross-sectional elevation on line 27 of Fig. 100 
23 and illustrates the gear connections for op- 
erating the pointing-hammers. Fig. 28 is an 
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enlarged side elevation of one of the point- 
ing-hammers shown in the preceding figures. 
As before stated, my machine is entirely 
automatic in all its movements and completes 
5 a spike in five operations upon the stock, as 
illustrated in Figs. l a to 1°, inclusive. Said 
operations are performed simultaneously with 
every complete rotation of the main driving- 
shaft and complete one spike with each series 

io of operations. 

Referring to the characters of reference 
marked upon the drawings, 1 indicates the 
bed, which is mounted upon suitable legs. 
(Shown broken away in Fig. 2.) 

15 2 indicates a driving-shaft which is jour- 
naled in boxes 3, secured to the bed, and 
which bears a driving-pulley 4. From the 
above shaft all the connections are made for 
operating the various parts of the machine 

20 with but one exception — namely, that of the 
pointing mechanism shown on Sheets 1 and 
11, which mechanism is preferably connected 
and operated by a separate belt from an in- 
dependent counter-shaft. 

25 A represents the stock, (see Fig. 1,) which 
may be continuously fed to the machine from 
a long furnace by any ordinary feed mechan- 
ism, (not shown,) or it maybe heated in con- 
venient lengths and fed to the machine by an 

30 attendant. As will be seen, the stock passes 
through a stationary die 5, contained in the 
raised part G of the bed, and is fed against a 
movable stop 7, which determines the length 
of the stock required for a single spike. Af- 

35 ter the stock has been fed in, as above speci- 
fied, the first operation thereon is to cut a 
blank therefrom, which cutting is done by 
mechanism shown in Figs. 1, 4, and 8 and 
which I will now describe. 

40 The raised part 6 of the bed is provided 
with a suitable way 8, in which is fitted a 
slide 9, carrying cutting and clamping die 10, 
the latter being held firmly in position by 
means of the clamping-plate 11. (See Fig. 

45 4.) The slide 9 is actuated from a cam 12 
upon the main driving-shaft 2 through toggle 
connection 13, link 14, and supporting-lever 
15, (see Fig. 14,) said link being provided 
upon one end with a roller to engage a groove 

50 of the cam aforesaid, while the opposite end 
is directly connected with the toggle before 
mentioned. 

From the foregoing costruction it will be 
apparent that with each complete rotation of 

55 the driving -shaft the cam 12 thereon will 
throw the link 14 to and fro, thus opening 
and closing the toggle in a manner to operate 
the slide forward and backward. Said for- 
ward movement will cut a blank from the 

60 main stock and carry the same slightly to the 
left, as seen in Fig. 1, where it is held against 
the stationa ry d i e 1 6 , said die being practically 
a counterpart of the movable die carried by the 
slide and is clamped to the portion 6 of the 

65 bed by means of a clamping-plate 17,as shown. 
The blank is held between the dies afore- 
said during the heading operation, as is clearly 


shown in Figs. 1, 3, and 5, the forward end 
projecting slightly upon the inside in a man- 
ner to be operated upon, as will next be de- 70 
scribed. The first operation upon the blank 
while in the above position is to bend the free 
end over, as shown in Fig. l b . This operation 
is performed by mechanism shown in Figs. 1, 
4, 5, and 6, which consists of a rock-shaft 18, 75 
journaledin suitable boxes 19, bearing an arm 
20, the free end of which is provided with a 
roller to engage a groove 21 in the periphery 
of the cam 22, secured upon the main shaft. 
The opposite end of the rock-shaft 18 is pro- 80 
vided with a bending-arm 23, having a remov- 
able hardened head 24 fitted in the outer end 
thereof, as is clearly shown in Figs. 6 and 7. 
The purpose of said head is to engage the free 
end of the blank and turn it over at an angle 85 
of about sixty degrees, or substantially as 
shown in Fig. l b . Said operation is performed 
and the arm 23 returned to its normal posi- 
tion with each complete rotation of the main 
driving-shaft. 90 

After the end of the blank has been turned 
over, as shown, the heading operation takes 
place and is performed by the following mech- 
anism, (see Figs. 1, 3, and 8:) The bed 1 is 
provided with ways 25, in which is fitted the 95 
slide 26, actuated through link 27 by a crank 
28 upon the main driving-shaft. The slide 
26 is provided with a detachable block 29, 
which is clamped therein by means of screw- 
bolts 30 and serves to retain the heading-die 100 
31 in its proper position. The forward end 
of said heading-die, together with the face of 
the dies 10 and 16, are suitably recessed to 
receive the surplus stock of the end of the 
blank and by reason of the pressure brought 105 
to bear forms the same into the desired shape 
or head, said operation being completed with 
one rotation of the main shaft. 

The stop 7, which serves to limit the for- 
ward movement of the stock A, is a movable no 
affair and is raised and lowered with each f or- 
ward-and-backward movement of the slide 26 
in accordance with the following mechanism : 
"Upon one of the ways 25 is secured a bracket 
32, to which is pivoted a swinging arm 33, 115 
carrying a roller 34, which latter projects in- 
ward and is engaged by an inclined fork 35, 
secured to the slide 26 aforesaid in a manner 
to engage the roll 34 when the slide is in its 
forward position and to disengage the same 120 
when in its retracted position. Upon the for- 
ward end of the arm 33 is secured an adjust- 
able block 36, to which the stop 7 before men- 
tioned is pivoted. The upper end of this stop 
is connected by means of a link 37 with an 125 
adjustable screw 38, secured in a bracket 39. 
By the above construction it will be obvious 
that different lengths of blanks can be se- 
cured by adjusting the block 36 and the screw 
38, which parts control the raised and low- 130 
ered positions of the stop 7. After the blank 
has been headed the spike is removed from 
the dies 10 and 16 and placed in one of a se- 
ries of five holders mounted xipon an inter- 
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mitten tly-rotary table, (shown on Sheets 1 and 
8,) the construction of which will later be de- 
scribed. The mechanism for removing a spike 
from the dies as above is fully illustrated on 
5 Sheets 5 and 6, together with Figs. 1 and 2, 
and will next be described. 

Upon the bed 1 of the machine (see Figs. 
1 and 2) is provided a suitable pedestal 40, 
which supports the spike-removing mechan- 
ic? ism referred to and is made of a shape to 
most conveniently accommodate said mech- 
anism. Upon said pedestal is provided boxes 

41, in which is journaled a shaft 42, prefer- 
ably at an angle of about thirty degrees with 

15 respect to the main bed of the machine. Said 
shaft bears a gear 43, which meshes with and 
is driven by a gear 44 upon an intermediate 
shaft 45, mounted in bearings 46, Fig. 2, se- 
cured to the bed and operated from the main 

20 driving - shaft through bevel-gears 47, as 
shown. The connection between the main 
driving-shaft 2 and the shaft 42 is such that 
the latter is driven at the same rate of speed, 
thus insuring this part of the machine work- 

25 ing in unison with the other. The pedestal 
40 is further provided with bearings 48 for 
the purpose of slidably supporting a hollow 
shaft 49. Upon said hollow shaft is securely 
keyed a grooved collar 50, which latter is en- 

30 gaged (see Fig. 13) by pins 51 of a forked 
arm 52, pivoted to the frame at 53 and bear- 
ing a roller upon its opposite end, which en- 
gages the groove 54 in cam 55 upon the shaft 

42. From the above it will be seen that with 
35 each rotation of the shaft 42 the hollow shaft 

49 is subjected to a slight raised and lowered 
movement in addition to a rocking motion, 
which will later be described. Within the 
hollow shaft is journaled a solid shaft 56, 

40 and to the upper end thereof is secured a 
small pinion 57, engaged and actuated by a 
segment 58, carried upon a bell-crank lever 
59, pivoted to a bracket 60 of the main frame. 
The operated end of the bell-crank lever (see 

45 Fig. 10) is provided with a roller to engage a 
groove in the face of cam 61 upon the shaft 
42 and serves as the operative connection 
therefor. 

It will be seen from the above construction 

50 that with each rotation of the cam 61 the 
bell-crank lever carrying the segment is op- 
erated in a manner to turn the pinion 57 and 
its shaft approximately three-quarters of a 
rotation. The throw of the cam, however, is 

55 such as to divide said turn into substantially 
two distinct movements, the primary one 
of which is about one-quarter of a turn and 
the second the remainder or one-half of a 
turn. The first of said movements serves to 

60 clamp the spike and the second to throw the 

tongs from one side to the other of its shaft. 

Upon the hollow shaft 49 is clamped a rigid 

arm 62, the extreme end of which forms one 

member of a pair of tongs of which the op- 

65 erative member 63 is pivoted at 64 and is 
provided with a link 65, which is connected 
to a short arm 66 (see Figs. 11 and 12) upon 


the solid shaft 56. Upon the inner portion 
of the arm 62 I provide lugs 67, bearing ad- 
justing stop-screws 68, which, as will be seen, 70 
are in direct line of travel of the arm 66 and 
serve to be engaged thereby. 

The operation of moving a spike from the 
dies by the above mechanism is as follows, 
the parts being in the position shown in Fig. 75 
9: The cam 55 acts to operate the forked arm 
52 in a manner to lower the shafts 56 and 49, 
together with the tongs, which latter are low- 
ered while open into the recesses of the dies 
10 and 16 in a manner to straddle the spike 80 
about midway of its length. The next opera- 
tion is a one-quarter movement of the shaft 
56, actuated by the segment upon the lever 
59, which movement through the arm 66 and 
its connection 65 closes the jaws of- the tongs 85 
in a manner to firmly grasp the spike there- 
on. One of the screws 68 is so adjusted as to 
cause the arm 66 to abut thereagainst at the 
instant the spike is firmly clamped, at which 
instant the die 10 also moves backward, free- 90 
ing the spike, and at which time the forked 
arm 52 again acts in a manner to raise the 
shafts to the position shown in Fig. 9. Upon 
being raised to said position additional ro- 
tary movement is imparted to the shaft 56, 95 
which through the connection of the arm 66 
and the screw 68 throws the tongs around to 
the opposite side, after which the forked arm 
52 is again operated in a manner to lower the 
shafts, together with the tongs and spike, 100 
which places the head of the latter between 
one of a series of pairs of jaws constituting 
holders mounted upon an intermittently-ro- 
tary table B, journaled in the bed. Upon 
being placed therein as above the jaws are 105 
closed u pon the head by mechanism which will 
later be described. After the spike has been 
grasped by the holder the tongs are opened, 
raised, and returned for another spike and 
the former operation repeated. no 

The intermittent rotary table B, above re- 
ferred to, will be next described, and atten- 
tion is called to Sheets 1, 7, and 8, which fully 
illustrate its construction and operation. 
Within the bed 1 is provided a bore 69, in 115 
which is journaled the hub of a ratchet-wheel 
70, and to which is keyed the hub 71 of the 
table B aforesaid. To the under side of the 
bed I secure a bracket 72, Fig. 14, in which 
is mounted a vertical central post 73. Upon 120 
the upper end of the said post is secured a 
cam 74, which serves to operate the holders 
carried upon the table, as will presently be 
described. Upon said post 73 is also jour- 
naled an arm 75, (see Figs. 14, 16, and 17,) 125 
carrying a pawl 76 to engage notches 77 of 
the ratchet-wheel 70, before mentioned, se-~ 
cured to the hub of the table. To this arm 
75 is pivoted a bell-crank lever 78, one end of 
which engages and disconnects a spring-actu- 130 
ated holding-pawl 79, pivoted to the under 
side of the bed. To the other end of said 
bell-crank lever is connected one end of a 
link 80, the opposite end of which is con- 
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nected with and operated by a crank 81 upon 
a short shaft 82, journaled in the bed, the 
tipper end being provided with a bevel-pin- 
ion 83, meshing with and driven by a similar 
5 pinion 84 upon the main driving-shaft. Said 
bell-crank lever is further provided with ad- 
justing-screws 84 a , which are mounted in 
lugs of the arm 75. Forward movement is 
imparted to the table B from the main driv- 

io ing-shaft with each rotation thereof through 
bevel-pinions 83 and 84, crank 81, link 80, the 
bell-crank lever 78, and its arm 75. The 
purpose of the preliminary swing of the bell- 
crank lever from the position shown in Fig. 

15 17 is to first disengage the holding-pawl 79, 
so as to free the ratchet-wheel. A continued 
movement of the link will cause said lever , to 
strike the adjustable stop 84^ upon the arm 
75, which later through its pawl moves the 

20 ratchet-wheel and table just one-fifth of a 
turn, which movement is sufficient to carry a 
spike from one station to another — viz., from 
the receiving-station C, where it is placed by 
the tongs, to the grooving mechanism, (desig- 

25 nated by D,) or from the grooving mechanism 
to the pointing mechanism shown by E. 

As before stated, the table B is provided 
with a series of holders F, all of which are of 
a similar construction, as will be apparent 

30 from Figs. 14, 15, and 18. Therefore I will 
refer to all with like reference characters. 
Each of said holders F consists of two jaws, 
one being fixed (designated by 85) and. the 
other movable, which I designate by 86. The 

35 fixed jaw is secured to the table by means of 
a screw-bolt 87 and carries a steel gripping- 
die S9 a . Both said jaw and die are made ad- 
justable by means of a screw 89, as shown. 
The swinging jaw is pivoted to the screw 87 

40 and is also provided with a die 88, which lat- 
ter is held in said jaw by means of a clamp- 
ing-plate 90 and a screw 91, as shown. Said 
swinging jaw is further provided with a roller 
92 upon its outer corner, which is for the pur- 

45 pose of engaging the several inclines a, 5, c, 
and d upon the fixed cam 74. 

From the foregoing it will be seen that with 
each intermittent rotary movement of the ta- 
ble the roller upon the several movable jaws 

50 will move upon the face of the cam and be 
engaged by the inclines aforesaid in the fol- 
lowing manner: The roller of the movable 
jaw as it starts from the first station C rides 
up the incline a in a manner to move said jaw 

55 and clamp the spike and head, whereupon 
the movement of the table is continued until 
said jaws approach the grooving-station D, 
when said roller will ride up the second in- 
cline &, which causes the said jaw to further 

60 tighten upon the head and hold it perfectly 
rigid during the grooving operation, during 
which time the table stands still. A further 
movement of the table will carry said spike 
to the pointing mechanism E, the roll riding 

65 down the incline b, loosening up slightly on 
the spike-head until the pointing-station is 
reached, when, as before stated, a third in- 


cline c is reached and the head is again tightly 
clamped and held during the pointing oper- 
ation. After the pointing is done and the 70 
spike is completed the table is given a fur- 
ther rotation, thus causing the roll of the jaw 
in question to ride down an incline d, which 
frees said jaw in a manner to release the 
spike, which drops from the machine at e. It 75 
is further obvious that the several holders F 
on the table operate successively and that 
there are spikes in three of them at all times. 
The spike having been carried by the table 
B from the station C to station D is ready to 80 
be operated upon by the grooving mechanism, 
which will next be described. (See Sheets 1, 
9, and 10.) Upon the main driving-shaft 2 
is a spiral gear 93, which meshes with and 
drives a similar gear 94 upon a shaft 95, jour- 85 
naled in boxes 96, secured to the main bed. 
Said shaft 95 is provided with a crank 97, 
upon which is journaled a box 98, slidably 
fitted in a yoke 99, with a reciprocating slide 
100, mounted in boxes secured to the bed. 90 
Upon the forward end of the slide 100 is 
mounted four pairs of ears 101, the side ones 
of which have pivoted thereto arms 102, 
which are normally thrown outward by means 
of a spring 103. Within the forward inner 95 
end of said arms are mounted grooving-roll- 
ers 104, which (see Fig. 21) serve to form the 
groove in the spike. Said rolls, as will be 
seen, are rotatably mounted upon a pin and 
their periphery is engaged by an intermediate 100 
roller 105, mounted in the arm 102 and en- 
gaging the track of movable block 115. To 
the top and bottom ears 101 of the slide are 
mounted arms 100, which like the side arms 
are provided with inner rollers 107, whose 105 
periphery is smooth and forms the flat side of 
the spike-shank. Said rolls are backed by in- 
termediate rollers 108, the bottom one of which 
engages a track in the bed, while the top one 
rolls in a corresponding track in a bridging no 

109. The top and bottom arms and rolls, as 
will be apparent, simply have a common re- 
ciprocating movement, while the side ones 
have a reciprocal movement in addition to a 
slight inward and outward movement neces- 115 
sary to enter the stock of the spike and to 
spread open again when retracted to straddle 
the new blank to be grooved, as will later be 
again referred to. 

Upon the shaft 95 are mounted two cams 120 

110, which, together with their connecting 
parts, are exact duplicates of each other and 
work in unison therewith. Therefore 1 will 
refer to them with like characters of refer- 
ence. Beneath the cams 110 are mounted, 125 
in suitable ways 111, slides 112, which, as will 

be seen from Figs. 19 and 22, are provided 
with lugs 113, which engage the cam upon 
each side, so as to be positively operated 
thereby in both directions. The forward ends 130 
of the outside of said slides (see Figs. 20 and 
21) are provided with a suitable dovetail 116, 
which slidably operates in a corresponding 
way in an adjustable block 117, the latter be- 
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ing secured to the main bed of the machine 
and made adjustable by means of screws 118. 
The inner forward sides of said slides are in 
like manner provided' with a way 114, which 
5 engages a corresponding way in a movable 
block 115, which, as will be seen, is fitted be- 
tween lugs 119 of the bed. ; The inner sur- 
faces of said blocks, as will be apparent, are 
parallel with the slide 100 and serve as a track 

io upon which the roller 108 operates to and fro. 
The operation of the foregoing construc- 
tion is as follows: With each forward throw 
of the cams 110 the slides 112 are thrown for- 
ward in a manner. to force the forward wedge- 

15 like ends in between the blocks 117 and 115, 
which forces the latter inward against the 
rolls 105, as shown in Figs. 19 and 20, pressing 
the same inward, thus bearing the rib of the 
grooving - rollers 104 into the spike, after 

20 which the slide 100 is drawn backward, there- 
by rolling the groove in the spike. 

Having thus completed the description of 
the grooving mechanism, I will next describe 
the pointing mechanism, by means of which a 

25 spike is completed. 

Thepointing mechanism is fully illustrated 
on Sheets 1 and 11, and consists of the fol- 
lowing: Within boxes 120 is journaled a shaft 
121, having bevel-gear connections 122 with 

30 the shaft 95 before mentioned, and by means 
of which the same is operated. Upon the op- 
posite end of said shaft 121 is secured a crank 
123, bearing a link connection 124 with an 
arm 125 upon a rock-shaft 126, journaled in 

35 a suitable box secured to the bed. The op- 
posite end of said shaft is provided with a 
similar arm 127, which in turn is provided 
with a link connection 128 with a slide G, se- 
cured in ways 129 of the bed. From the 

40 above construction it will be seen that with 
each complete rotation of the shafts above 
named the slide G, together with the parts 
mounted thereon, will be thrown forward and 
backward, as desired. 

45 The slide G consists of a specially-designed 
casting having a face-plate 130 and carries 
five longitudinal shafts, as will be apparent 
from Fig. 27. The main shaft 131 (see Fig. 
24) is journaled in the central rear portion of 

50 the slide and is provided with a belt-pulley 
132 upon its outer end, by means of which it 
is driven at a high rate of speed from an in- 
dependent source. The inner end of said 
shaft is provided with a pinion 133, which 

55 meshes with and operates four larger pinions 
134, mounted upon separate shafts 135, jour- 
naled in the slide, as shown. Each of these 
shafts is provided with a crank 136, bearing 
a journal 137, which is slidably fitted in a re- 

60 ciprocating hammer 138, the latter being suit- 
ably mounted within recesses of the slide and 
covered by the plate 130 aforesaid. 

The forward ends of the hammers 138 are 
provided with hardened detachable heads 139, 

65 as fully appears in Fig. 28, which head in 
practice comes in direct contact with the 
heated spike and operates thereon. As will 


be seen from a careful inspection of the posi- 
tion of parts shown in Figs. 25 and 26, the 
hammers are ti med to operate in pairs, the up- 70 
per and lower hammers operating together and 
the side hammers .operating therebetween — 
that is to say, the two side hammers being out 
in their extreme position while the upper and 
lower ones are at their inner extreme, thus 75 
allowing each tq come closely together inde- 
pendent of the other. The operative end of 
the head 139 is slightly beveled, as will be 
seen from Fig. 24, which is to insure the proper 
tapering of the end of the blank. ■ From the 8c 
above construction it will be obvious that ro- 
tary movement is imparted to the several 
shafts 135 from the independently - belted 
shaft 131 and that by such rotary movement 
a rapid reciprocal movement will be imparted 85 
to the hammers in question, the force of which 
is directly applied to the end of the spike. 
Said operation is started when the slide is 
n earing its extreme forward position and is 
completed at the beginning of the retracted 90 
movement of the same, which completes the 
pointing operation. 

~No further description of the operation of 
the mechanism seems necessary, as the suc- 
cessive steps in the formation of a spike have 95 
been carefully followed in describing the con- 
struction of the machine and the successive 
steps in the process are clearly illustrated in 
Figs. l a to l e , inclusive. 

Having thus described my invention, what 100 
I claim, and desire to secure by Letters Pat- 
ent, is — 

1. A machine for making railroad-spikes, 
comprising mechanism for bending one end of 
the blank as shown, dies to form said bent 105 
portion into a head, rollers or their equiva- 
lents provided with ribs for forming grooves 

in two sides of the shank portion, and mech- 
anism for pointing the end of said grooved 
shank. no 

2. A machine for making railroad-spikes, 
comprising cutting and clamping dies for pre- 
paring and holding a blank, an arm to en-, 
gage and bend the free end of said blank, 
means for actuating said arm, means for form- 115 
ing a head of said bent portion, rollers or their 
equivalents provided with ribs for forming 
grooves in two sides of the blank, and means 
for pointing the four sides thereof. 

3. A machine for making spikes, comprising 120 
cutting and clamping dies for severing and 
holding a blank, mechanism for bending the 
free ends thereof and means for heading said 
blank, tongs for removing the blank to suit- 
able holders, mechanism adjacent thereto for 125 
grooving two sides of said blank, means for 
pointing the same. 

4. A machine for making spikes of the class 
specified, comprising head-forming mechan- 
ism, tongs for removing the blank therefrom 130 
to suitable holders, an intermittently-rotary 
table upon which said holders are mounted, 
mechanisms for forming grooves in the sides 

of said blank and pointing the free end thereof. 
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5. A machine for making spikes of the class 
described, comprising mechanism for forming 
a head upon the blank, means for removing 
the blank to suitable holders, rollers for op- 
S erating upon the blank to form grooves in the 
shank portion, hammers for pointing the end 
of the shank, means for imparting to said 
hammers both a reciprocating and longitudi- 
nal movement with relation to the blank. 

10 6. A machine of the class described for 
making railroad-spikes, comprising cutting 
and clamping dies, an arm to bend the free 
end of the blank and means for heading said 
bent portion, tongs for engaging said blank, 

15 means for operating said tongs to transfer the 
blank to holders upon a rotary table, means 
for operating said holder to firmly clamp the 
head of the blank aforesaid, a pawl-and- 
ratchet mechanism for remittently rotating 

20 said table, grooving and pointing mechanism 
adjacent to the table aforesaid, as and for 
the purpose specified. 

7. A machine of the class described com- 
prising a slide 9 bearing a cutting and clamp- 

25 ing die, a toggle and link connected there- 
with and means for operating the same, a sta- 
tionary die 16 against which said clamping- 
die operates to clamp a spike, a rock-shaft and 
arm for bending the free end of the blank, 

30 means for operating said arm, slide 26 carry- 
ing a heading-die and connected with and op- 
erated by a driving-shaft, mechanisms for 
transferring the blank, and completing the 
spike. 

35 8. A spike-machine of the class described, 
comprising blank cutting and clamping mech- 
anism, means for bending one end of said 
blank and forming said bent portion into a 
head, tongs for grasping said blank and trans : 

40 ferring it to holders of a rotary table, con- 
nections between said table and the main 
driving-shaft whereby the former is given a 
remittent rotary movement by the latter and 
whereby the blank is moved from one station 

45 to another, mechanism for grooving and point- 
ing the blank. 

9. In a spike -machine of the class de- 
scribed, the combination with blank forming 
and heading mechanism, means for removing 

50 the same comprising tongs, a shaft upon which 
they are mounted, means for rocking, raising 
and lowering said shaft, mechanism for oper- 
ating said tongs in a manner to clamp and re- 
lease the blank as desired, mechanisms for 

55 receiving and finishing the blank. 

10. In a spike mechanism of the class de- 
scribed the combination with blank forming 
and heading mechanism, of tongs for shifting 
the blank and means for operating said tongs, 

60 comprising a slidable and rotary shaft, con- 
nections for raising and lowering said shaft, 
a solid shaft and means for rocking the same, 
connections between the hollow and solid 
shaft whereby the former is operated by the 

65 latter, connections between said shafts and 
tongs for operating the latter. 

11. In a spike - machine of the class de- 


scribed, the combination with blank forming 
and heading mechanism, of tongs for shifting 
the blank, means for operating said tongs 70 
comprising a solid shaft bearing a pinion, a 
segment to engage said pinion and means for 
operating said segment, a hollow shaft sup- 
porting the tongs aforesaid and adapted to be 
raised and lowered, connections between the 75 
solid shaft and the tongs, whereby the latter 
is operated by the former. 

12. The combination with blank cutting and 
forming mechanism, of means for shifting the 
location of said blank, comprising a pair of 80 
tongs, one member of which is fixed to a slid- 
able hollow shaft, a movable member pivoted 

to said fixed member, a rock-shaft 56 jour- 
naled within the hollow shaft and bearing an 
arm 66, connections between said arm and the 85 
pivotal member of the tongs, for operating 
the latter, mechanism for operating said rock- 
shaft, as described, means for receiving the 
blank, mechanisms for grooving and pointing 
the same. 9° 

13. In a spike - machine of the class de- 
scribed, the combination in a blank-shifting 
mechanism, of a pair of tongs for grasping 
said blank, a shaft upon which said tongs are 
mounted, mechanism for raising and lower- 95 
ing said shaft and tongs, shaft 5G having op- 
erative connections with shaft 42, gears 43 
and 44, intermediate shaft 45 bearing bevel- 
gear 47 meshing with and driven by a gear 
upon the main driving-shaft, substantially as 100 
shown. 

14. In a spike -machine of the class de- 
scribed, the combination with a blank form- 
ing and heading mechanism, of means for 
moving the same to suitable holders, a table 105 
supporting said holders and rotatably mount- 
ed in the bed, holders consisting of a fixed 
and movable member, the latter being oper- 
ated by the movement of the table aforesaid, 
and mechanism'for grooving two sides of said no 
blank, substantially as described. 

15. In a spike -machine of the class de- 
scribed, the combination with blank forming 
and heading mechanisms, of means for mov- 
ing said blank to suitable holders, the latter 115 
comprising a fixed and movable jaw mounted 
upon a rotary table a fixed cam central of said 
table, connections between said cam and mov- 
able jaw whereby the latter is opened and 
closed , means for inter m ittently rotating said 120 
table. 

16. In a spike - machine of the class de- 
scribed, the combination with blank forming 
and heading mechanism, of means for mov- 
ing said blank to suitable holders, the same 125 
consisting of fixed and movable jaws mounted 
upon a rotary table, means for automatically 
operating said movable jaw by the movement 

of the table aforesaid, an arm 75 connected 
with said table bearing connections with the 130 
main driving-shaft for imparting an inter- 
mittent rotary movement to the table afore- 
said. 

17. In a spike - machine of the class de- 
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scribed, the combination ■with, blank forming •' 
and heading mechanisms, of means for shift- 
ing said blank to suitable movable holders, 
the same comprising fixed and movable jaws, 
5 means for automatically operating said mov- 
able jaw by a movement of the table, means 
for rigidly holding said table in a locked po- 
sition at predetermined points, a ratchet se- 
cured to said table and provided with a pawl 

io for engaging and operating the same, means 
for releasing the locking mechanism afore- 
said, connections from the main driving-shaft 
for operating the pawl and ratchet, substan- 
tially as described. 

iS 18. In a spike -machine of the class de- 
scribed, the combination of grooving mechan- 
ism comprising jaws in which the blank is 
held, rollers for forming the grooves in the 
blank arms in which said rolls are mounted, 

20 a slide to which said arms are pivoted, means 
for throwing the slide to and fro, means for 
engaging the rolls and imparting thereto an 
inward movement whereby the rib upon the 
same is embedded into the spike-blank. 

25 19. In a spike -machine of the class de- 
scribed, the combination of grooving mechan- 
ism comprising holders for retaining the spike, 
rolls for engaging the sides of the same, a slide 
bearing arms in which said rolls are jou rnaled, 

30 means for operating said slide, intermediate 
rolls journaled in said arms and engaging the 
periphery of the rolls aforesaid, a movable 
track upon which said intermediate rolls run, 
means for imparting movement to said track 

35 substantially as shown and described. 

20. In a spike-forming machine, the combi- 
nation of grooving mechanism comprising 
holders for clamping the spike a reciprocating 
slide 100, arms pivoted to said slide, ribbed 

40 and fiat-faced rollers journaled in said arms, 
intermediate rollers operating against the 
rolls aforesaid, tracks upon which said inter- 
mediate rolls operate, means for imparting 
a lateral movement to said track and rolls, 

45 substantially as described. 

21. The combination in a spike-machine of 
grooving mechanism comprising means for 
holding a spike-blank, ribbed rollers to en- 
gage two sides thereof, means for imparting 

50 to said rollers a longitudinal m ovement where- 
by the shank is formed. 

22. The combination in aspike-machineof 
grooving mechanism, comprising a holder, 
ribbed rollers for engaging the sides of the 


blank, means for pressing said ribs into the 55 
stock, and means for imparting to said rolls 
a reciprocating movement whereby the groove 
is formed in the spike-shank. 

23. The combination in a spike-machine of 
grooving mechanism, comprising a holder, 60 
rollers to engage and roll the sides of the 
spike-blank, a movable block upon which said - 
rolls operate, a fixed block adjacent thereto, 

a wedge-shaped slide between said blocks, a 
cam and operating connections for manipu- 65 
lating said slide. 

24. In a spike-machine of the class de- 
scribed, the combination with means for form- 
ing and heading the blank, of mechanism for 
pointing the same, comprising radially-recip- 70 
rocating hammers, a carriage in which said 
hammers are mounted, means for imparting 

to said carriage a reciprocating movement 
lengthwise of the spike, substantially as de- 
scribed. 75 

25. In a spike-machine of the class speci- 
fied, the combination with means for cutting 
and heading the blank, of pointing mechan- 
ism for pointing the same, comprising a car- 
riage, means for imparting thereto a slow re- 80 
ciprocating movement, hammers mounted in 
said carriage and means for rapidly recipro- 
cating the same. 

26. In a spike-machine of the class speci- 
fied, the combination of pointing mechanism, 85 
comprising holders, a carriage adjacent there- 
to, means for sliding the same to and from, 
said holders, hammers mounted in said car- 
riage, shafts bearing cranks for engaging and 
reciprocating said hammers and means for 90 
imparting thereto reciprocating movement. 

27. In a spike-machine of the class speci- 
fied, the combination of pointing mechanism, 
comprising holders, a carriage adjacent there- 
to, a rock-shaft having connections with said 95 

. carriage for imparting thereto a reciprocat- 
ing movement, hammers mounted in said car- 
riage, shafts bearing cranks for engaging and 
reciprocating said hammers, a driving-shaft 
bearing gear connections with said crank- 100 
shafts whereby the latter are operated. 

Signed at Johnstown, in the county of Cam- 
bria and State of Pennsylvania, this 6th day 
of July, A. D. 1897. 

LEWIS WILLIAMS. 
Witnesses : 

George E. Thackray, 
Harry A. Shields. 


